Objective : Keyhole craniotomy is a modification of pterional craniotomy that allows for use of a minimally invasive approach toward cerebral aneurysms. Currently, mini-pterional (MPKC) and supraorbital keyhole craniotomies (SOKC) are commonly used. In this study, we measured and compared the geometric configurations of surgical exposure provided by MPKC and SOKC.
INTRODUCTION
Since the introduction of frontotemporal craniotomy by Yaşargil et al, so-called "pterional craniotomy" (PC) has traditionally been regarded as a standard approach for clipping of cerebral aneurysms in the anterior circulation. [17] [18] [19] Because the PC provides an optimal mi- 
MATERIALS AND METHODS
Thirteen patients (four males and nine females) with 15 aneurysms underwent keyhole craniotomies at our institute in 2012. They were assigned to two groups, MPKC (n = 9) and SOKC groups (n = 4). Their surgical decisions were made by preoperative simulation using computed tomographic (CT) angiography or conventional angiography with three-dimensional reconstruction.
Contrast-enhanced brain CT scans with three-dimensional reconstruction were obtained one week after the operation, and were evaluated retrospectively. The 
RESULTS
In the MPKC group, nine patients (four males and five females, mean age of 57.1 years) with 11 aneurysms were enrolled. Of these, two aneurysms were located in the posterior communicating artery; eight in the MCAB; and one in the M2 segment of the middle cerebral artery (MCA). In the SOKC group, four patients (all females, mean age of 58.5 years) with four aneurysms were enrolled. Two aneurysms were located in the ACoA, and two in the posterior communicating artery. All of the aneurysms were unruptured, and were treated successfully without occurrence of major complications, although there were three cases of transient mild facial palsy in the SOKC group, which were resolved within two months (Table 1 ).
The mean transverse diameter of the surgical exposure by the craniotomies was 37.7 ± 3.4 mm for the MPKC group and 34.3 ± 1.5 mm for the SOKC group, which was not statistically different (p = 0.084).
However, significant differences (p = 0.000) were ob- 0.001). In particular, the greatest differences in working angles were observed in the MCAB, where the angles by the MPKC reached up to 1.9-fold of those by the SOKC. The least differences were seen in the ACoA, where the angles by the MPKC were still 1.2 times larger than those by the SOKC. In addition, significantly greater working depths were required in order to reach these targets by the SOKC, compared with the MPKC (p = 0.001, p = 0.001, p = 0.000), and the differences were the greatest in the MCAB by 1.6-fold, and the least in the ACoA by 1.1-fold (Table 2) .
DISCUSSION
Since introduction of the PC, it has been widely used in the field of neurosurgery for treatment of lesions in the anterior and posterior circulations. [14] [15] [16] [17] Even with development of endovascular coiling, due to its versatility, the PC is still the most important pri- Note that the basal frontal lobe is exposed by the semilunar SOKC using only upward skin retraction, whereas the sylvian fissure is directly exposed by the MPKC using bilateral skin retraction. Fig. 2A and 2C ).
Because the SOKC is fundamentally a subfrontal approach, it offers a more anteromedial and basal view than the classical PC or the MPKC. 
